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Editors’ NotesReprogramming from Different Angles
Induced pluripotent stem cells have been derived from somatic cells with various combinations of transcription factors, proteins, and
signal pathway activators and inhibitors. In all of the permutations, Oct4 has been a consistent requirement for the reprogramming
cocktail. However, in this issue, Ng and colleagues demonstrate that an orphan nuclear receptor, Nr5a2, can replace Oct4 in the
generation of iPSCs from mouse somatic cells and can also lead to enhanced efficiency of the process. Understanding the mech-
anism(s) that reprogramming factors use to yield pluripotent cells from somatic cells remains an important challenge for iPSC field—and one that replacement strategies such as these can help to address. Interro-
gating the interactions of transcription factors in pluripotent cells themselves can
also inform the field and potentially identify new reprogramming factors as well.
Also in this issue, Stanford and coauthors uncover a new player in the ever-expand-
ing pluripotency network in mouse ESCs, in that PLC2 interacts with the PRC2
complex to help regulate self-renewal and differentiation, probably via its impact
on histone methylation. Another approach to determining how pluripotency is regu-
lated is analysis of nuclear transfer, but if this is to be helpful therapeutically, human
studies will be needed. In this month’s Forum article, S. Crockin outlines a legal
perspective on why compensation for human oocyte donors should be permitted,
provided proper oversight and regulatory measures are in place.Quiet Down, Stem Cells!
In the face of pressure to produce differentiated progeny, maintenance of functional stem cell populations requires constant regu-
lation. Two new studies in this issue reveal mechanisms involved in maintaining quiescent pools of satellite cells or melanocytestem cells after their activation in vivo. In the first paper, Brack and coauthors
use lineage tracing to demonstrate that the tyrosine kinase inhibitor, Sprouty1, is
needed for a subset of activated satellite cells to return to the quiescent pool after
muscle injury. In its absence, the Pax7+ muscle stem cell pool becomes depleted,
limiting the long-term repair potential of the mutant tissue. Using a different model
system, Nishimura and colleagues reveal that TGF-b signaling, produced by the
‘‘bulge’’ hair follicle stem cell niche region, is required for the maintenance of mela-
nocyte stem cells in this location. In at least some hair follicles, loss of this
signaling cascade leads to melanocyte stem cell depletion and results in hair
graying due to premature differentiation and death of the pigment-producing
precursors.Nature and Nurture in the Niche
Stem cell fate decisions are made as a net product of both intrinsic and extrinsic signals. Pinpointing the location of stem cells in
a given tissue, under a given set of circumstances, is therefore only part of the story in terms of uncovering the mechanisms of
stem cell regulation. In addition to knowing where stem cells are, it is important to understand what signals they receive from their
surroundings, and how those inputs may change over time. New lineage tracing, transplantation, and imaging advances offer signif-
icant insight into the dynamic nature of the relationships between stem cells and their niches, as discussed by Voog and Jones in their
Review article. Comparing these detailed interactions across tissues and organisms may also offer insight into pathological situa-
tions, and for the design of new therapeutic interventions. To this end, Holland and colleagues have used an established mouse
model of glioblastoma to uncover a niche-derived signal, nitric oxide (NO), which promotes stem-like traits in a subset of tumor cellsvia the Notch pathway. Importantly, their results were consistent when cells from
a glioma patient that bore a similarmutation were assayed in a xenotransplantmodel
of tumor formation. The NO-Notch signaling cascade might therefore represent
a viable target pathway for future clinical development. Also in this issue, Nathke
and colleagues examined cell divisions in mouse and human gut epithelium, and
observed that dividing intestinal stem cells consistently align their mitotic spindles
perpendicular to the apical lumen, resulting in asymmetric division. In addition,
the basal daughter cell inherits the pre-existing, rather than the duplicated, strand
of DNA. In contrast, precancerous APC mutant cells exhibit neither pattern, high-
lighting the importance of cell orientation, relative to the stem cell’s surroundings,
in the proper function of gut epithelium.Cell Stem Cell 6, February 5, 2010 ª2010 Elsevier Inc. xi
